Effects of physiological amounts of high- and low-rate chronic stimulation on fast-twitch muscle of the cat hindlimb. I. Speed- and force-related properties.
1. Long-term electrical stimulation was given during 4 or 8 wk to the peroneal nerve of deafferented hindlimbs in hemispinalized adult cats. Four different stimulation patterns were compared: 100-Hz bursts covering 5% of daily time (F1), 10-Hz bursts covering 5% of daily time (S1), pattern S1 plus added 100-Hz bursts during 0.5% of daily time (S1F2), and, finally, only the latter 100-Hz bursts (F2), again during 0.5% of daily time. 2. During the course of chronic stimulation, frequent noninvasive measurements were made of the twitch of the ankle dorsiflexors. In a terminal acute experiment under general anesthesia, performed after 4 or 8 wk of treatment, measurements were made of isometric contractile properties (speed, force) for one of the stimulated peroneal muscles, m. peroneus longus (PerL). Thereafter, the PerL muscle was removed for further histochemical/histological analysis. 3. Findings from chronically stimulated PerL muscles were compared with three kinds of control PerL muscles: 1) those from the contralateral (control) hindlimb of chronically treated animals, 2) those from the operated side of animals that had been deafferented and hemispinalized but not subjected to chronic stimulation, 3) those from normal animals that had not been subjected to chronic treatment. With respect to the presently studied parameters, the three kinds of control muscles rendered very similar results. 4. All the presently used patterns of chronic stimulation made the PerL muscles slower with respect to twitch contraction time, half-relaxation time, and tension-frequency relation. Patterns covering 5-5.5% of daily time (F1, S1, S1F2) also caused an increase in the percentage of fibers classified as 'slow' (type I) on basis of their staining for myosin adenosine triphosphatase (ATPase). 5. Among patterns covering 5% of daily time, the change in ATPase histochemistry and the degree of physiological slowing was at least as pronounced after chronic stimulation at 100 Hz (F1) as after treatment at 10 Hz (S1). The slowing produced by pattern S1 was not more pronounced than that caused by this pattern (10 Hz) plus an equal number of pulses at 100 Hz (S1F2). 6. The slowing produced by the presently used patterns of chronic stimulation took place within the initial 2-3 wk. 7. Patterns F1 and S1 caused a decrease in maximum tetanic force as well as in mean fiber diameter.(ABSTRACT TRUNCATED AT 400 WORDS)